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y will assess malocclusion by two. 
divide into methods, one a method thet 
racial groups, Negro, Caucasian and is useful for epidemiologic 
Mongolian, in part. on the basis of the other, the usual method 1 using 
‘their cephalofacial- features. These Angle’s classification which is 
cephalofacial features which differen- purposes.’ 
tiate the races of mankind have been 
studied at great length by many sci- MerHops 


entists in every part “of ‘the world. In 
“mass: survey in 


four junior and senior high schools 
f the District of Columbia. 
"schools were “selected to give 
ction of all income groups. This sur- 
vey was made in conjunction with the — 
annual dental inspection of the chil- 
in the public schools of the 
< rict of Columbia by the health depart- 
"ment. Approximately 3500 Negro chil-_ 
dre n were examined. It is felt that the — 


the scientific literature of our country, 
there is a vast wealth of information 


on the heads and faces of North Amer- 


ican Caucasian children. On the other 
hand there is a dearth of material on 
he and faces of North . 1 American 
Negro children. The frequency of the — 


incidence of malocclusion in the North _ 

American Caucasian population has 

been studied and recorded many times. 


The frequency o the incidence of mal- — 
he f size, complexity and completely homog- 
occlusion the North American 


N h be eneous nature of this group is truly rep-— 
Ss oO ee 
ion resentative of this section | of the’ North 


ed in the literature. As this racial gr group i American population. ees tik group: 
cent of the United States’. population, between twelve and 
it seemed important and necessary to whe had only ermanent teeth 
gather data on this group. This study P 


a in their de ntitions and who had re 
will also seek to determine to what © a 


ie ceived no orthodontic treatment. This 
extent the frequency of the f the inc idence 


was _done to remove some var 
of malocclusion in. chil'ren is 


imilar to Caucasian children. This 
a of incide nce of This 


Department of Orthodontics, Howard Uni- called the Howard group. 


versity 
This study is part of a thesis submitted to the sthod outlined by Massler and 
a A the faculty of the Graduate School of Medi- 7 “ 
eine of the University of Pennsylvania in Frankel’ in a similar study 2758 
partial fulfillment of requirements for the North» American Caucasian children 
Doctor of Science degree in Dentistry. This - 
study was financed in part by U. S. Public betwe twee en fourtee "n_and eighteen years 
Servier Number 33102, age These ‘se students 
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and will henceforth in this Angle and the methods of Massler and 
paper be called the Illinois group. This so Frankel. A group of 40 children =. 

was chosen as representative for examined separately by the taree mem- _ 
_ Caucasian children. The findings re- bers of the team, using Angle’s classifi-_ 2 
ported by Massler and Frankel on the cation. The examine rs agreed on 37 
frequency of the inc idence mal- - of the children an accuracy of ap- 


‘occlusion according to Angle was in proximately 93 per cent. A second 
-agreeme nt with findings of Bruc group of 38 children wer re 
_Korkhaus,' McCall, Munblatt,’ by all members of the team. T hey 
and Ste allard. agreed on the. classifications of 35 chil- 
deen, again with an accuracy of 92° 


has Massler and Frankel’s me thod 
soll cent. “Because of the subjective 


aris! examining the Illinois group consiste d 
nature of Angle’s classification it was” 


examinin teeth” twice; once shells 
‘au felt that this was a high degree of ac- 

with the mouth open once with 
curacy. Similar tests were sate of the 


he teeth in occlusion. Care was taken 


bie to get the child’s correct bite. During imilarity of results using the ——— 


of counting the total number of m al- 
— open mouth examination each in- al num 


dividual tooth was checked to deter- - occluded teeth as suggested by Massler 


and Frankel.’ The total number 
relation the contact line. d The total 


The contact line may be defined 
that line connecting the contact areas” 
each tooth. Any tooth which was 


: teeth out of the line of occlusion either 
buccally, lingually, _mesially, "distally, 


rotated, infraoccluded or supraocclud- _ 


ed were counted. In the first group of - 
rot in exact alignment was conside red | 


40 children the three examiners found 

following total ‘numbers of mal- 
spection revealed those teeth that were 


displaced buccally, lingually or that teeth: 239, 241 and 244. 


e seco of 38 children the 
were rotated. The teeth were next ex- = Is nd 507, 232. It. was 
Otals were I 


amined occlusion. . The labial and 
Te felt that this high degree of agreement 
buccal views were checked in this man- 
was due to the nature of these exam- 


ner and also the relationship of each — 7 = 
; inations. They are much simpler and 
tooth to the plane of occlusion. ‘Infra I 


and supraeruptions were checked by y this 


subjective than. Angle’s | 


examination. During the closed 


examination the relationships | of the | NTATION oF Data 
teeth and jaws according to Angle’s 
The data gathered by this survey 
classification were also’ and 
recorded. Each malpositioned tooth 


will be presented separately for each 
aren was counted only once regardless of the — 


sex and then the combined data. These _ 

data will then be compared with the 
oie direction or amount of displacement. 
Missing teeth were not counted as 


data’ of -Massler and Frankel.® The 
“similarity of the studies of the Howard 
‘only absent. The few 
third molars_ observed ed were not count- 


Illinois groups and the ages of 
the children are sufficiently close to 


make these studies comparable. The 
oa The team of examiners were mem- ages of the children in the Howard 7 
of the Orthodontic Department group re from twelve to sixteen’ 
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ts permanent dentitions and who had the positions of the 4 
ceived no orthodontic treatment were manent first molars which were distal = 
considered by both groups. The Illinois: x: to normal to the extent of more than to 
group were of children whose families one-half the width of one cusp. This 
were of the upper middle class and condition may have been unilateral or . 
were of fairly uniform ethnic bilateral and had two divisions. A Class 
stock of North American Caucasians. II molar relationship with protrusion 
_ The Howard : group consisted of a cross of the upper incisors was called Divi- 
section of all income groups and the sion one and a similar case with re- 
children repr esented the great racial trusion of the > upper incisors was called 
mixture of the ] North . nerican Negro. Division ts if the distal molar rel 
the tabulation the data tionship existed on one side only, these 
gathered on the Howard group during divisions were called subdivisions. Class 
the mass survey it was found that ap-— i malocclusion had the lower arch 
ately 83 ‘cent of the chil- anterior to ‘normal shown | 
= examined had some form of mal- positions of the permanent first molars _ oe 
- ocelusion, approximately four per cent which were mesial to normal to the ae 
shad ideal occlusion and approximately exte nt of more than one- -half the width 


13 per cent had normal occlusion. a one cusp. . Just as in Class II this 


definitions of ideal and» normal oc- classification may be unilateral or bi- 
clusion ware used in _this study _ lateral; were 


ed for not cisors were not into’ 
single maloccluded tooth could be tion in this ot take into consider 


iscovered ; normal occlusion was used Ma The total number of children exam 


nu 
‘cases in which ined after the elimination of all wh 
l 


de "gree of displacement was so small had some units of the deciduous denti-— 
as to” require — no orthodontic treat- tion remaining or who had received or- 
ment. Some degree of subjectivity was thodontic "treatment was 3289; 1470 
“sometimes necessary determine e les and 1819 were 
vere males 
whether they belonged in the category totals in each classification 
of normal or Class I. The classifica- to Angle were as_ fol - ide al oc- 4 
tion of malocclusion: according “clusion 69 per cent of the 
Angle was used because of its wide use females, 53 or 3.61 per cent of the 
by orthodontists. The definitions of males, 121 or 3.69 per cent when com- 
various classes were taken from bined; ; normal occlusion 230 or 
the seventh edition of Malocclusion of (12.64 per cent of the fe males, 191 or 
Teeth by Edward H. Angle.’ Class" 99 per cent of the males, 421 or 
I malocclusion had a mesiodistal rela- 12.78 19 per cent when | combined ; Class 


_ tionship of the jaws that was character- —- 1,188 or 65.31 per r cent” of the 
ized by a normal mesiodistal relation- females, 996 or 67.75 per ce nt of the 
ship of the permanent first molars. The — - 184 or 66.40 per ce nt w hen - 
mesiodistal of the combined; Class II, Division 1 — - 196 

esio- or 10.77 per cent of the females, 151 or 

buccal cusp of the upper first molar fall a 10.27 per cent of the males, 347 or 
in the mesiobuccal groove of the lower 105 55 per cent when combined ; Class — 
first molar. ‘One ot ‘or more teeth ar anterior -* Division 2 — 35 or 1.92 p per cent of 


positions. Class II had the 
lower 1 posterior to ‘to “normal 
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males, 52 or 1.58 per cent 
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October, 
“cent the females, 64 or 4.35 per 1819 had 10, 487 -maloc- 
oft the males, 164 or 4.99 per cent w hen ¢ cluded teeth or 5.76 maloccluded_ teeth fale 
ombined. ‘Inspection of these totals "per female child. Here again we we have n no 
—_ that there was no significant dif- significant difference between the sexes — 
ference in the frequency of the a 1 in the frequency of the incidence of the 
dence « of malocclusion for males and fe- _numbe +r of maloccluded teeth. We 
males, The data for females are pre- approximately six maloccluded teeth 
$e ‘nted in Table I; for males in Table_ for each child. Similar data gathered 
the forthe combined on the Illinois group had the following 


sexes. in Table Ill totals: 2758 Cc ‘aucasian: children hed 
‘Similar data using Angle’s eee 103 maloccluded teeth; of these the 
; ‘tion were taken from the ‘study of the 7. 1238 males had 13,572 _maloccluded 
Tilinois group and the following totals teeth or 10.96 -maloccluded teeth per 
were found: 2758 children were exam-_ male child; the 1520 females had I5- 
were and of this number | were teeth or 10.22 mal- 
males and were females. Massler occluded teeth per female child. These 
and Frankel’ found that the differences data presented i in Table VI. There 


in the data for males ry gg were - a no significan ant difference in the fre 


‘data a are “prese snted here. 
are presented in Table IV. Ideal oc- 
clusion — 81 or 9 93 per cent; normal the Illinois ¢ was approx- 


occlusion — 501 or 18.23 per cent; imately 10 maloccluded teeth for each 
Class I — 1381 or 50.07 per cent; Class child. 
7 < ‘TI, Division 1 —- 460 or 16.68 per cent; 
7 Class IT, Divi ision 2 2—75 or 2.71 per Discussion 
cent; Class. or 9.43 per The totals” for good occlusion oe 
ian oth studies according to Angle are 


The data according to the Table V VII. = 
number of maloccluded teeth per It can be : seen _— the above table 


ic hild were analyzed for the Howard that the frequency of the incidence of 
group. These teeth we re out of normal _ ideal occlusion, classification of near 


alignment either occlusally, gingivally, perfection with not a single tooth in 
mesially, distally, buccally, lingually or per cent — 


rotated, These data are ‘presented i in 3.69 per cent in the Howard group 
4 ‘able ' ’ and the totals are as follows: es 2.93 3 per cent in the Illinois group. The — 
3289 Negro children had 19,672 mal- percentage » of children with normal oc- 
occluded teeth; of these the 1470 males frme mys is seen to vary in this table 

had 9185 maloccluded teeth or = 12. 19 per cent in the Howard group 


maloccluded teeth | per per male child: and 


and 18. 23 cent Illinois" 


OccLuU SION 


NUMBER OF ‘IDE “*NORMAL’’ 


AGE IN CHILDREN: USION OCCLUSION 
ARS = EXAMINED 


Illinois 


74 

— 
— 
— — 

— 
— 

— 
— 
a iim 
ma 
| 
° -s — 
— 
im 
ff 


TABLE 


bs 
CLASS II CLASS 


How: ard 


Illinois 


4 

"group. “A possible 


difference may be found i in the 
used in classifying normal occlusion by frequency of the incidence in both 
groups was small and similar. Class Ill 


= both studies s. T he Illinois group used a © mall 
numerical system of determining nor- had 4.99 per cent in the Howard group 
mal occlusion, namely, a dentition with and 9.43 per cent in the Illinois group. 


an av erage sean of less than ten 
slightly -maloccluded_ teeth was called 
normal. Ih Howard study 

thought was given to an average num-— 


ber of -maloccluded teeth, but only the 


‘There are. significantly fewer children 
with this | form of malocclusion in the 
~ Howard group. We feel that this in- 
relative to the differences in 
the e frequencie s of the incidence of Class 


consideration as to whether orthodontic a Division 1 and Class III maloc- — 


treatment was needed. But it must be 
admitted that some degree of sub- | 
je tiv ity necessary to determine 


clusion in the Howard group is related — 
to tooth and size as as 


whether some of the cases belonged the of two groups. 
in the category alll normal” or “Class OA comparison of the average number 
1.” This degree of s subjectivity will of -maloccluded te teeth showed approx- 
vary between any two groups of in- ¢ imately six in the Howard | group and 
vesti approximately ten in the Illinois 

= Su MMARY AND 
malocclusion according to Angle’ sclas- 

sification in ans studies is given in the ad A study 


has been made of the free 
VIII. quency of the incidence of malocclu- 

Tt can seen. ‘upon sion the North American Negro 
‘whee of the incidence of the © child population. 3289 Negro children — 


various classes of malocclusion that “a were examined in the public schools 


following differences exist. Class of the District of Columbia. These chil- 3 


malocclusion had 66.40 per aan in the — dren were between twelve and sixteen 
fj Howard group and 50.07 per cent in years of age; they had only permanent 
the Illinois group. We feel this differ-— de ntitions and had received no ortho-— 

mee of 16 per cent to be significant. _ dontic treatmer nt. It is felt that the 

Class IL, Division” malocclusion had size, complexity and completely homo- 

10.55 3 per cent in the Howard ‘group 8¢ neous nature of this sample is repre- 

and 16.68 per cent in the Illinois sentative for the great racial mixture 
_ group. There seem to be significantly 

fewer children with this form m of mal- 


the North American Negro. 
t 3 he frequency of the incidence of 
occlusion in the Howard group. Class 
Division 2 malocclusion had 1 .58 methods: 


The frequ 


malocclusion was: assessed two 
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counting the that "were 
out of the normal alignment or occlu- 
sion, the other was the usual method 

using the classification of Angle. Com- 
_ parisons were made between the fre- 

quencies of the incidence of maloc-— 
clusion in Caucasian children and 
Bis gro children. The study made by Mas- | 
‘sler and Frankel was chosen 
sentative "study ‘of North American 


Caucasian children. 


study has shown that: 


in the Negro child population. 


Approximately eighty-three per 
of the children had maloc- 
clusion of their teeth. About 


jie ~ four per cent had ideal or near- 
pe erfec t occlusion and 
cent had normal occlusion, 
-ie., they had some teeth slightly 3 
om alpositioned but not suffi- 


ciently so as to require ortho-— 2. 


2. The frequency of the total ime, 
-cidence of malocclusion in the 
Negro child population is com- 
arable to the frequency of the i 
total incidence of malocclusion 5. 
the Caucasian child popula- = 
total incidence as re- 
ported by Massler and Frankel 6. 
many other authors is that 
approximately ¢ eighty cent 
of American Caucasian childre 
teeth. Only three per cent have 
ideal occlusion and approx- 
it mately eighteen per cent have 
normal occlusion, i.e., they have 
some teeth slightly malposition- 
ed but not sufficiently so as to re- 


quire re orthodontic treatment. 


3. The re seem to be fewer maloc- 
cluded ‘teeth per child in the | 
child ak than in 


maloccluded teeth per child a 


tae ‘maloccluded teeth per child 


the Illinois 
There are differences in ‘the 


oe frequency of the incidence of — 


the various classes of “maloc- 


among North American Ne- 


groes and Caucasians. There 
were fewer Negro children with 
normal, Class II, Division 

and Class III malocclusion. 
Further studies to determine 
possible reasons for these 
ferences will be reported at a 


600 Street, N.W. 
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Unilateral Tr. 


‘Extraoral Mechanism 


Tain ‘Falls, 
plies. the force for tooth 


The arrows are v vectors 
cervical traction with a a Klochn magnitudes and ‘directions of the 


d applied forces acting in the plane of 
of ‘offsetting the joint between the e ex- _ the mechanism. The T vectors repre- 
-traoral and oral bows is not theoretic sent the pull of the cerv strap and, 
correct | ‘unless the joint is a knife- since this strap continuous, 


the following ‘material two forces at j and k are equal it in magni- 


tude. Vectors and Fr represent 


th gainst the bow. Siece 
location of joint the two reaction are equal, the oral 


. Instead, the aim is to alter the exerts Fy, and Fr against the buc- 
positions of f the lines of action of the | ‘al tubes and through these against the 
applied forces so » that the line of ac- 
of the ha lies closer to ‘other teeth of the maxillary 
nolar against which greater f force entire arch is of. course, subjected t to 
tion is desired. & _and FR. 
_ Figure 1 represents a plan view of Pend To illustrate the system of forces ac- 
‘a Kloehn mechanism. Points m and in cervical traction, it becomes 
of the oral bow are inserted into buccal ne cessary to write general mathematical 
tubes attached tot the e upper inte * xpressions of the physical conditions 
Points j and k serve as attachments for which must be satisfied to produce 
elastic Static “equilibrium of the appliance. 
_ One of these physical conditions is that ; 
sum « of the forces parallel to Fr, 
and FR must be zero. ‘This is just 
of stating that the forces 
‘must be | in balance. Thus from Figure 


|. Fr, +FR— 2T cos © = 0 


A second physical condition to. bey met 


= 


is 
forces about any point in the plane 


‘remembered that a moment of a force 

: is the product of the magnitude of the _ 
Fig. 1, Plan view of a Kloehn extraoral force and the perpendicular distance 


mec hanism. P "oints m and enter buccal a giv en point to the line of action 


— ction With AKlochn sod 
— 
— 

— 
ed ta achieve unilateral action These 
— 
— — 
— 
— — 
— 
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tities FL. and FR, it will be found that | 
= FR. Thi in keeping 
= I co his result is in g 


system of forces 


“uniform action against the buccal Fig. O between the 
on may unnecessary to id extraoral bows has been offset to the 


q 
utilize equations 1 and 2 to arrive at 
equations are important because they action. The pe of any ap- 
show which physical quantities affect t  pliance i is governed by these character- 


the action of the appliance. istics and not by ap pli iance cot 
A mathematical background is not as such. 


ded to recognize the | quantities in As an example of of the above pri 
1 and 2. Forces Fy, and is made to Figure 2. 
= are present as are dimensions A,B Here the shape of the appliance has 
and C. Also of importance is the direc- en changed by offsetting the joint 
of T with ‘respect to the s sagittal the left of its “original central position 
a plane ( (forces Fy, and FR are assumed ‘This is the technique commonly used © 
to be parallel to the sagittal plane). The with the intention of increasing the 
me location of the joint at O, on the other © load against one buccal tube while de- ‘- 
hand, not enter into either equa- reasing the load against the other. 
x tion. This joint is invariably soldered, short, unilateral action is supposed to 
welded, or banded and it must be con- established. Inspection of Fig. 
sidered as being rigid. E Even when this: i however wil rev veal that this pro- 


4 joint consists of a pin and tube, it re- cedure has not altered any of the lines a - 


| ee nding in the plane of the ap- 7 of action, directions or magnitudes of ~ 
_pliance. Since this joint is rigid, it = applied forces. Equilibrium equa- 
does not represent a point where ex- tions for this “appliance would be 
ternal forces are applied. other ‘exactly as before with the result 
= words the extraoral and oral bowscom-  F 1, and Fr must be equal. Thus, off- 
prise a single unit and the location of setting the soldered 1 joint is not the © 


the union between them has no sig- road to unilateral action because thi 


_ nificance as far as external force ac- és not change the relationship be- 
tion i is concerned. It wl known tween the and the reactive 
cts forces. An 
rigid joint were by a knife- 
* y the ish ipe of the body. In any force 7 edge type of connection so that no a 
system attention ‘must focused torque or bending momen nt could be 
n magnitudes" of the forces, on the ‘transmitted through O. In that case 
positions of the lines of action of the — O be ‘comes a point at which an ex- © 
— and on the directions of the ternal force is applied. Obviously, it | 
forces along their respectiv ctive lines of would be impossible to utilize a knife 
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29, 4 
oral bows in clinical 
he above _ pr 


i could be made unequal. — For ex- 
ample, if it is desired to subject the 
4 7 
Le right buccal tube to a greater force 
_ than the left, some way must be found — 
. a bring the line of action of the re- 
= 
sultant of the the T forces closer to the 
ight than to the left tube. The re pe 
sultant of the forces is the single 
right arm of the mechanism 
has been an amount D relative 


the of 


sity ‘Nebraska,! 
‘Figure 4. Here the arm of the 
bow has been | lengthened by 
amount dD. Such lengthening has 
effect of rotating the resultant clock- 


wise thereby bringing its line of 
eve en ¢ lose r to right buccal 
Fig. 3, k has been displaced laterally 
to the right an amount E. The angles be- ‘tube. Equilibrium equations based on 


tween the cervical strap and the sagittal Pies rive the following 
plane are no longer equal on both sides. (B 
xX | 4 


a To displace the line of action of the 
resultant to the right, it is necessary — 
to displace the lines of f action of the 
forces to the right. Because of physical — 
limitations it is not possible to displace _ 
j to the right, but it is feasible to do so 


with. ch done in Figure 


(con 2) 


for B, | CG, D, E, T and 6, the = 
oy ‘magnitudes of Fy, and FR can be cal- 
ease culated. Averages of a large number 
amount pro- of measurements based on appliances 
to x and decrease Fy, use ¢ can be used for typical values of 
a similar amount. If could the above quantities. With the inch as 
made large total unilateral ac- unit of length and A 1% 
‘tion could be realized by this step = = %, = 1%, E 
a a alone. Unfortunate ‘ly, it is seldom pos- = = %, 8 = zero e, 0, ae 48 
sible to increase E beyond a value of degrees and T = “1 pound, it will an 
_ about three fourths of an inch because be found 1 that FR equals approximately 
of the likelihood that the applianc ‘14 Ibs. and Fy, Ibs. 
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buccal tube receives more than four 


will be reached where FR represe! 
ey, 


Thus, under these conditions the right 


and one half times sy load received i ons 


the: le buccal % 


between the clastic strap 4 and the 


FR and Fr, Finally point neck temporarily ¢ offsets the equality 0 


the lied forces < 
all “of the distally | directed force. In ied comand j and This is 


fact ‘D d E ad t large, easily overcome by. se ‘several movements 
ac 1 an are e too — 


_ the appliance will be pulled out of the of the head = from side to side or by 


runni ng a finger between the strap” and 
ef ft buccal tube since the le ft reaction 
neck. Another cause can traced to 


must become negative. In this case the 
excessive flexibility of the face bow 
line of action of the resultant lies to the Pe 


ae eT which per rmits the final or se ated values 
he ri ght buccal tube. "ic: 
If Figures 3 and 4 are re-e from the or planned 
late ral fore es AL and d Hr will be ob- | 


It should be emphasized that dimen- 
served which do not appear in Figures — sions A, D, and E are se ated dimen- 

‘a and 2. These forces are introduced — sions and represent distances when the 
by | the inequality of angles 0, and appliance is being subjected to ex- 


As soon as D and E appear, the ternal forces. Usually the flexibility of 
cervical | strap no longer ‘makes equal the 


angles with the sagittal plane on the 
right and Plainly, 1 sin 


appliance is such that these dimen- 
ns are somewhat altered when the — 
. appliance is changed from the passive :. 


oT gn 
not equal 6, or sin to the active state. To minimize error 
The sum of Hy, and Hr must ‘equal from 


this source, the use of large di- 
‘ 
ameter wire for “ihe extraoral bow is 
recommended. Finally, binding be- 


‘Hy, and Hp are generally undesir- tween | the: appliance and the buccal 
able except in the case where an ap- tubes can lead to. unpredictable re- 


the difference between T sin 


and T sin sin and T sin 


crossbite is to be corrected sults. Such binding 
simultaneously. ao a - shown in Figures 1 to 4 and these 


forces may either increase or | 
unilateral effect depending on their 
In ac practice is exceedingly directions. It is essential that the ap- 
difficult, if not impossible, to rationally pliance fits. passively into the buccal 
design an appliance so that in a given tubes’ to avoid the introduction of these 7 
case the tot al distally directed force forces or couples. 
is placed on one or ‘the other molar, The above prt ecautions hold also 
+ Fortunately, it is not necessary to work “symmetrical cervical traction. Any one _ 
with exact forces in orthodontics and, or combination of these factors can 
without this restriction, it is relatively produce partial unilateral action when 
‘simple to incorporate dimen: nsions D and — it is not wanted. Usually the» patient ine 
_E, consistent with the geometry of the will voluntarily state that he doesn’t 
and tolerance of the patient, to any pressure on one or the 


create useful unilateral action. Ex- other. check for neck friction, lack 


perience has shown that the maxillary of symmetry of the lines of action of 
a teeth on one side of the arch can be - the applied forces with respect to the 
arch because of excessive: fle 
ibility. of the: appliance, and binding 


— 
= for this, One of the 
— 
— 
— 
— 
— 
— 
— 
— 
— 
ae 
— 
— 
— 


Cervical Traction 


Pon 


SUM MARY useful onl 
A method for establishi 


_ the face bow on the strong side relative ; 
to the arm on the weak side. The a 

buccal tubes, that the appliance is not ‘ 

sions, tolerance of the patient and the deformed excessively when it is seated q ae 


‘amount of unilateral action want- and that the forces provided by the 


ay 
ed. Total or very nearly total unilateral neck strap are not temporarily un- — 
action can be created, in the average balanced due to frictio 
case, when the tween the strap and the 


sta 


= 

traction 
| 
lm trong arm of the than 
when the strong shes longer tha *rtain D. 0. “Centric. of Ortho, — 
is about tw These ef Mecha May 1066. — 


Potentia 
| 


The persistence and the pote atiol ioe Case L.L. "was a severe C lass ul, 
ivi 


the growth pattern of the human head sion I malocclusion as seen by ‘the | 
and jaws continue to intrigue me. E tracing t taken from a lateral head x-ray | 


Therefore, I am constantly on (solid line) showing the case 


¥ 

port or refute my contention oe ee For the first four months the lower 


pattern is unique for eeth were subjected. to ‘tip- -back bends 
‘ach individual and persists over together with ligature | traction od 
procedure. The pattern is: arch expansion. Figure 1 represents a _ 
) spatial, morphogenetic, (3) superposed tracing of the original and 
functional and ( (4) psychologic. G made at the end of that phase of 
pattern I mean a -conglomera- treatment. superpositions have 
en (or juxtaposition ) of factors which — been on the SN plane registered at 
a fixed for the individual. These fac- S. This rev eals that, although the lower 
are multidimensional in that not incisor been tipped lingually, the 
is the pattern spatial in extent, molar crown gone back, but 
as morphoge netic in that her- the root apices have come ferwand 
odity puts its permanent stamp on it. to an appreciable degree. It shows fur-— 
|: is also functional and_ psychologic. ther that the arch has been shortened 
By psychologic I refer to the patient’s anteroposteriorly, which shortening 
behavioral re sponse, namely coope ra- have been late: ral 
tion. _The concept i is broad but it 
ney 
as the gre to shape of 


ae growth and development are achieved. ics ea 
At this period Class elastics 

- or quite some time a good deal of ipplied to complete the distal move- ee 


aj thought and disc ussion has been giv- ment. After one month the clinical 
en. to the contention that, in order to | evidence of forward movement of ‘the 
achieve a successfully treated case, an- was so a head-— 
chorage must first be prepared. This 
i; _ thought seems to be even more preva- to this arch. Figure 2 shows what was 
‘nt extraction cases. . This prepar- 4 ‘cecomplished over the next three and 
_ ing of anchorage and its results were a half months. It will be noted that the 
assessed _cephalometrically in a case maxillary molar has been elevated, 
which I treated in | 1940 and gave usual "response to pull of Class III 
Brodie to report in his paper on elastics The maxillary incisor has been 
extraction panel.’ Subsequently I retracted somewhat through a shorten- 
was fortunate enough to secure addi- ing of this arch, The posterior aan 
tional records some years la which I of the occlusal plane has opened the 


= wish to. here. bite as indicated by the new position 
(posteriorly) of the mandible. This 


the Midwestern Component the phase or anchorage 


Angle Society, Chicago, Jan. 19, 1959. "preparation. 


— 
— 
= 
: 
| 
— 
— 
= 
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Potentials: 


-14-0- 16 


2, Right, 


The 1 next final of 
~ ment called for the se setting back of the 
_ maxillary arch. This was accomplished 4 
with second order bends and Class 
_intermaxillary elastics. a heade 


aa accomplished, another three to 


four mon: hs were settling 


“Figure 3 repr a comparison 
ween the first tracing and one made 
at the end of active treatment. It re- - 
veals that both molars are slightly for- = 
ward of their original positions, the 
lower morz than the upper. The upper 
incisors have been carried downward 
and lingually. The ccclusal plane has 
tipped down in front, and the 
indible has been forced infe riorly and 


The lower ‘molar, on the other hand, 
has gone upware ard one- third of its crow 


— eight and forward one-third of i 
ae on than it did 
This required ap- a long perind of treatm 
€) 
— 


: incli nations, we : ind the case in a more 

unstable condition than it would have 

= nets it been | treated d ii in an orthodox 


on. 


is a compoxite « of two 


ings ‘showing the case two years later 


ward growth . of the mandible of con- 
- siderable extent. There is a downward 
and forward position of the lower in- 
cisor which has maintained 
its Sal ne a 
= ax. > 
T hich at the end 
of active | treatment was apparently 
dist ally, is now beginning» 
assume a more uprig ht position as it 
‘he ‘re is a distinct t change the 
axis of the “upper incisor, with the 


crown down and forward and 


uppe r molar shows 


of its axis with the 


forward. Noti ce the > : 


Goldstein 


al plane, the result of the im 


e note also_a treme surge 


and forward of the nasal 
floor and a 


forward position of nasion 
with an :ccompanying increase 


at _the ‘nd of the rete ntion pe size of naval bone and the nose. 
We he ‘re ea dow nw ard and —for- F igure is be “twee en 


the traciny of 16 years, 6 months 
one take n at 23 


shows a continuation of the overall 


growth picture which is a 
acteristic. The occlusa! plane has re- 

mained nearly parallel, as have he. 
axes 0 of the i incisors and molars. Notice 
the combined forward growth of nasion- 
with a tremendous increase in the size 
of the nasal bone and the 
observe how the nasal floor has main- 
tained a parallel position. 


tracings of mandibles s of 


shows th: at the plane has 


elevated: the molar has gone forward 


nose, and 


of: 
October, 959 


4 


_ 


though the incisor is clevated, the axial © 


inclination is practically unchanged. 


_ The anchorage preparation which was 
. . 
supposed to tip back the incisor ap- 
pears to have succeeded only in dis- — 
ym 


the molar, 
What looks like anchorage prepara-— 
_ tion may be a distal positioning or up- 
ping. of the mandible, giving an up- | 
. 
right flat appearance to the incisor 
area, 
; mes During retention (upper right ) we |: 
see a definite return of the molar to 
its former axial position. The incisor | + 
has been practically 


Fig. 7. Dott: 


and_- rotated on its axis. Note that, al- iim 

— 

— 

— i ~The lower molar is forward slightly 


"October, 


Fig. 8. Right to left, 


years treatment. 


(e) The axes of the molars and in- 
nine “is rs are nearly identical; in fact, 


t oe of this ten year in- 


composite of the of f those years was at ‘the of treatment. 
‘and reveals the following: Figure represents original 
An enormous ‘overall grow owth, those at the end of retention, and those 
especially in the mandible; x a son 7 years later at age 23 years 6 


ward and forward growth of the en- ‘months; they “illustrate how the case 
tire face along the Y amis. has maintained itself. In fact, ‘the 

re. (b) Extreme forward position of models taken at age sixteen years can 

nasion, _ together with increase be transposed on those taken at age 
in bone. twe nty- three years. Figure 9 shows 
(ec) weme t the photos originally, at. end active 
 rasal floor ir a distinctly parallel an- treatment and fat end of rete ntion. E 
ner. igure 10 is a profile photograph at 


The occlusal plane has return- years —- the frontal photograph was 
ed - almost to the original. In fact it not available. The balanced face speaks 


has opened slightly in anterior for itself. 


— 4 
models before treatment, at completion of retention, and seven 
so ward chietly in the molar area. { 
— 
— 
— 
— 


at end of active treatment; — 


tential 


middie, 


hs; 


photograp 


original 


ve, 
at the end of retention. 


Abo 


“Fig. 9. 

bottom 


upper incisors are in ere ov erjet with | 
an increased overbite. The lower in-— 
-isors are i in supraoce lusion. Facial 
usc culature is hype rtonic. Cece: pre- 
sents a somewhat protrusive type den- | 
7 ‘Figure 11 is a tracing of the lateral 
head x-ray, at beginning of treatment; 
and j re 13 are the mode Is 
4 ‘a the ng of active 


‘The was treated with a com- 
te mechanism with all the 
teeth banded including the second 
molars. T reatment in in this: case 
; carried out in a more or less orthodox 
7 manner. Anchorage was not prepared. 
However , approximate ly from four to- 
six months were used in establishing 
a good lower arch which consisted of 
— leveling the occlusal plane and correct- 


be nds to re verse the curv of Spee 

The findings in this case bear out were used ir the lower and the 


almost completely the findings reported was tied back. In ‘achioviag the 


‘Fig. 10. Seven years after retention. 7 ing ne: ‘arly all rotations. Slight tip back 


in the first cephalometric appraisa above some expansion was resorted to. 
treated cases by the staff ih nois, 
published in 1938, namely: 
1. Ti ipping is) the | 
movement. 


all cases in which vere 


"worn there was -a disturbance 
‘occlusal plane. 
‘There is a tendency for the oc- 

clusal plane to return following > 
4. Axial inclination of teeth, dis- 
turbed by orthodontic manage. 
ment, tends to correct itself fol- 
5. There seems to be a de aright cor- aa 
re ela ation: be 
M. R. is also. 
ge 13-6-3, at onset of treat 
me ‘nt. The case is classified as a 
Div. Sub. left side i is in a full 


a 
— 
— 
— 
> 
somewhat forward of a Class 1. The “Big. 11 


Fi 12. 
In the meantime, bracket control and. against the mesial ‘side of the 


some, rotations were taken’ care brackets, Distal se econd order bends 
the upper arch, were placed in ‘the buccal arch = 
the next phase consisted of correct= ments which were then tied in 
the me siodistal re lation nship. his “usual manner Class 


‘as accomplished as follows: The up- | 
was _cut_on each side yas 
mesial to the canines. Hooks for inter- place for ‘ip protection. 
maxillary elastics were | soldered to rest have employe ‘d this procedure 
P Class II cases or wherever the mesio- 
distal relationship “requires correction 
for the past twenty years. The think- 
ing behind this is as follows: 
1. Class IT intermaxillary elastics are 
order _be are _ placed 


ments or chee sppoinimes nts” 
of | to four weekly intervals. 
3. The | buccal arch se ements 
‘then re moved, elastic s discontinue 
and the case allowed to settle, or re- yi 
for one or Spd om 


— 
— 
— and Anchorage 1s not. strai 


Goldstein October, 


c) The relations: 
planes of the lower 
teeth change to each other; often 
change occurring during a 
a period acts to jump the 
bite. This saves much -_ move- 


er the rest maa 
segments are then replaced, second or- : 


Pi der bends chec ke d, and intermaxillary 


This procedure also serves as an 

excellle nt check on whether the pa- 
tient is wearing elastics as instructed. 
If elastics are worn correctly, space 
nearly always opens, distal to the 


This proces is repeated 
“tienes until. the buccal segments are 


locked in correct mesiodistal relation. 
Fig. 14. Before treatment and at the end ‘The upper incisors are then retracted 


of netive and placed in their ir correct positions. 
Figure 14 shows tracings of the case 


ing this brief rest period, the beginning and the completion of — 


Adverse distal tipping of the active treatment and reveals the 


upper r teeth is pre vented. — ing: 
is prevented, Towing: 


~ 


— 
G7 
— 
— 
— 
— 2 


Fig. 16. Left to right, _ original models, end of activ tr mer sixteen years 


after completion of treatment. ind 

1. Correction of th the me esiodistal re- a: he upper molar has moved 


2. Considerable with relative axial inclination. This _ may 
maxille ury and mandibular growth ‘in be ascribed to the influence of the in- 
downward and forward direction. clined planes. The incisor is relatively 
3. The lower incisor has improved | upright. 
its axial inclination from 100.5° to Photographs at end of acti « 
border in the original, ‘to 92° a at seen In Figure 15. 
end of active treatment. ‘Figure 16 shows models of the case 
4. ‘The lower molar has a more sixteen years after the comple tion of 
treatment and _ approximately fourteen 
“due to por ee the curve ‘of Spee. years after removal of retention. The 
is The ovclusal plane has not third molars were removed two 
»ped. Note ‘the nearly parallel re- years prior to making these models. 
Figures 17 and 18 represent com- = 
; 6. Nasion has moved forward while posites of tracings made be fore start 
‘the nasal floor has ina sixtee 


parallel manner. 


— — — 
— 
4 2 = 
— 
— 
— 
— 
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2. Practically parallel owe pla iia 


3." Ihe close paralleling of the axes” 


of the 


of th the incisors and ‘molars. 

Note the forward _moveme of 
as well as the parallel descent 


the nasal flor, 
as Final photographs are illustrated in 


analyses of these 
striking | simila 
active treatment period and evide nce 
continacd excellent growth long 
* A ter treatment; both were treated with- 
The first case, had its “denti- 
‘treatment ent and tion subjected to severe turmoil i in the 


process setting up anc 1orage. ‘he 


span *ightee n years, reve rals the econd: car ,MR., was “not ‘subjected 


to the | process of setting up anchorage. 


The overall In the final assessment the 


"Above, maxillary wry super} rposit tion a 


— 


Pig. 19, 
were striking similar. The anchorage does not appear 
plane in the first one was completely to offer advantage 's to justif 


"upset and ultimately returned to ait its use, 
position practically parallel to the orig- These fi findings are the answer 
case before treatment. my reluctance to give full credence 

= ond to the cephalometric findings in angu- 


~The occlusal plane in the seco 
case was maintained nearly parallel lar measurements at the beginning of 
treatment, especially between the ages 


throughout treatment and was found 
or to” _the original | of nine and twelve years. 
he basic angles may ‘remain the 
 same- or ne arly the same, but the po- 
tential of the pattern in a spatial re- 
lationship is not known for many years. 7 


contacts then left behoov us to explore this potential 


upper right central, and a slight to its utmost. 


movement of the left first molar, 2m fully aware ‘that one case. 

Views does not appear to be any root a in orthodontics. However, 
resorp ion evident: in the second case were we to explore nore adequately — 


_ the potentials in the pattern, keep ade- 
int? aoral x-rays taken sixteen years 


after treatment. The first case showed treatment and tollow- “up records, 


some slight resorption about the roots unreasonable to suppose that 


need 
of the and lower incisors. we find many cases exhibiting 


Bits. the same or similar response to like a 


treatments. 
our greatest is the angel on our 
Wabash Ave. 
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ating The e Mandible To The MaxillaIn 
Treatment Of Class . II Maloccl 


Minneapolis, Minn. 


‘Mclver, D. D 


The proble m of making the upper jaw relation is ; concerned, and to sug- 
and lower teeth fit together properly gest several ‘al methods for attaining it 
is one” which has interested ortho- In order to achiev the best in jaw 
dontists for many years. Yet our clin- ‘relation it is necessary to consider the 
ical efforts, ge nerally speaking, amount position which the mandible “assumes 
little more than establishing a a a cusp When vigorous muscle forces are 
and groove relation of the teeth. Con- ing” applied, for example, 
sidering the fact that more anatomic act of swallowing or during the final 
_ parts than teeth are involved this is phase of the ‘closing stroke in mastic a- 
substantially less than the best. In Class tion. To illustrate this point, consider 
IIL treatment, seeking a good cusp the recent work of Paul Hayes? on | 
and groove relation is apt to result in surgical correction of Class III maloc- _ 
a fairly accurate jaw relation but in clusion. Numerous investigators hav 
Class II treatment (and even in Class observed that mandibular rest 
1) the mandible may be displaced and the occlusal position does 
slightly forward on one or both sides. not always ¢ coincide (Fig. i 4 A). There © 
displacement is often too small to be several millimeters difference 
be detected using, ¢ lateral head x- rays between the two positions some 
and it is likely to be overlooked clin- cases while i in a others there is Tittle or a 
ically because muscles adapt to the no 
position. Sometimes this adaptation i dosure. D Dr. this 
7 temporary and the result is relapse of analysis useful before surgical correc- a =” 
molar relation or dual bite. Other times tion of Class IIt EE SS It has a 
it is quite permanent resulting in a bee n a common observation that many _ 
convenie nce or protrusive bite which “patients develop an open bite after 
may or may not cause trouble later. such an operation and until recently 
There are times when these troubles no satisfactory explanation been 
are beyond the operator’s control but offered. Hayes observed that open bite 
often” the y can be avoided by having develops in the patients whose rest 
_a little more respect for centric relation. _ position and occlusal position differ 
the majority of Class II maloc- while it does occur 


clusions are to be thoroughly corrected, in the cases where the “two. ‘positions 7 
it is nec cessary not only to have a ‘a rather coincide. When the _ teeth are wired 
% exacting objective, but also to check together and healing is allowed to take 
Rt freque ntly during treatment to see that place with the condylar segments 
it is being attained. rest position (Fig. 1B) away from the 
it is the purpose of this paper to _ support of the articular eminence, an 
nn what I feel should be the ob- — ope n bite will result because, when 
in Class II treatments as far as fixation is removed function be-— 


we before the ‘Mia. Western Component _ 


— — 
a 
| 
— 
— 
| 
— 
| 
— = 
= 
— pre posterior 


This: observation illustrates a 
point which is important in relating 
j jaws. The condyles must have the 
support of the articular eminence 
the mandible ‘is. to function normally. 
This is not meant imply that 
temporomandibular joint bears heavy 


ie force of the closing muscle les i is approx- 
‘imately ; parallel to the fossal slope and 
because of this he believes that only 
moderate stress would be directed 
against the fossal bone no matter how | a 
ponde rous the fore e that operates 
against — the teeth. Many believe that 
the te mporomandibular  ligame nt 
; substantial share of the stress” 
area. _ Therefore, when we : say ee 
- point, we simply mean that both con- 
dyles must be against the "anterior slope 
of the w vhen teeth a are in occlusion 


extent to w which “mandible 
+ truded in : normal function. There are 
a number of observations whic h in- 
dicate that the mandible reaches max- 
imum retrusion, nearly so, in nor- 
mal function. Consider, for example, 
the cine fluorographic studies of Jankel-— 
son. In “spez aking of the relationship | 
between centric relation and -swallow- 
ing he says, “The vigorous -‘retrusion: 
of the tongue explains why man-— 
was inevitably carried into max-_ 


during 


Ope n bite develops after 

correction of Class IIL malocclusion when 

healing takes place with condylar segment 
in rest position. From Dr. Paul Hayes, aa the common “observation 


those cases where the andible is 
position (F ig. C). Dr. Hayes" prevented by cuspal interference from 

devising method of securing attaining centric occlusion, it goes to 
the condylar segment i in functional pos- that position after interference is re- 


“order to prevent open bite in such _Sleichter’s® study of seventy-one dry 
skulls and_ thirty- -three persons 


— — 
— 
‘© 
— 
— A 
— 
in 
— ig 


pati lent 


that the amount of _retrusion ‘ing retrude 
centric is very limited. Less than was seated upright in and 
om fourth cusp retrusion was the rule instructed to open and close as the 
ee the living subjects Ww hile it was only mandible was held in retrusion. Care 
"slightly m more on the dry skulls. Be was taken not to have the patient ex- 
eo Posselt® has shown that if extreme — ceed hinge range which usually means 
move ments of the mandible are re- not more than one half to three fourths 
corded graphically i in the median plane’ inch opening at incisors. was 
a characteristic figure is obtained (Fig. found that seventy-three per cent of 
In addition, these boundary move-— the Class II malocclusions and seventy- 
ments can be repeated exactly, a fac six cent of C aes [ cases could 
which 1 would be imme! nse in n 
‘relating the js aws if the ¢ centric. positi cases in hich retrusio 


one fourth of a 

Even 


though most studies seem to 
vor indicate that there is a preferred man- 

point while Beyron® and Posselt dibular position during function and 
many others would favor a position that this position is very close to the 
about 1 millimeter anteriorly. The im- -most retruded position, it is conceiv- 
portant thing to remember is that the able that a range a 


centric position close to t is possible if the articular 


retruded is favorably formed. For 
in several positions on a fossal slope 
such as that illustrated in Figure 3 A_ 
while only one position would be 
with the slope illustrated in 
Figure 3 B. But recognizing that a 
range of is in some 


Border movements of the has electro-— 


‘rom Beyron, myographic study of the ma seter 
side’ temporal initiates. the closing 
nection was made by the author. It ani movement in normal occlusions while — 


Cc 


ee nt of adults can retrude slightly be- 
yond the intercuspal position. In m 
effort to determine whether this was 
true for children, accurate records w were 
kept on one hundred seventy children 
; between the ages of five and fifteen | 
years. Seventy of the | cases examined 
‘untreated. I malocclusions 


: 
3 
_path. There is considerable controvers| 
— 
= 
% 
— 
— 
— . 
— 
oth groups was twelve years. Incheck- Fig.3 
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potentials. His ex- 
eems perfectly logical 
= he states, “Perhaps the steeper 
curves of Spee and potentially retrog- 
nathic— mandibles might necessitate 
a forward thrust of the mandible a 
obtain a more functional occlusion.” 
; Thus it seems s probable that at least 
‘oan one characteristic of a protrusive ‘bit 
is that closing muscles are contracting 


abnor mal se "quence. Very probably 
‘the external pterygoid is overactive too. — 
a: From the clinical standpoint the pro- 
trusive bite is generally believed to be ior 
tion. The only trouble is that this type 
of relation is not very clearly defined position analysis is that 
previously “implied, the retruded 
"position may not always reliable 
clusion for several hours with a bite” that condyles will ie displ: iced pos 
plate. If the mandible settles back jorly if jaws are related in this man- 
a more posterior position, undoubtedly — ner. The amount of displaceme nt 
it should function there. _ “4 oe possible i is said to depend on how much 
he rest position analysis is not al-— space e is availal able posterior to the co 
accurate in such cases. Rest posi- dyle \ when the mandible is in centric 
may be stable from an electro- relation. Others contend that retruding 
1s myographic ‘standpoint but for clinical the mandible places ‘the condyles in 


I 
purposes: it cannot always be trusted. correct position, that there e is an up- 


To illustrate this, consider the case in ward and forward movement against 
Figure 4. had a long his- the fossal the 


splint which allowed cher to similar that described by Upde- 
bite ina more retruded position. T he grave' 910 @ mcept that the pati nt sits 


solid line shows this position. After a th 


oss 


ie eight hours of wearing the splint an- 


other rest position headplate was taken. 
This position is shown by the dotted by ten film without moving the ‘ton 
. Since the joint pain disappe ared Natura ally there is some distortion. be 
whenever the removable splint was cause of the angle at which they are 
worn, it seems logical to conclude en taken but, since the head does not 
_ the more r _retruded rest position w aes move, the distortion wes be © the same 


true one. One weakness of the 


4 Relating Mandible 
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first. With this in place pa- that the condyle moves ba backward away 
tient is positioned for the x-ray of the | from the eminence rather than a 
left joint. The wax bite is then remov- _ into the fossa indicates that this is true. — 
ed and the teeth brought to natural — In this respect they are similar to those 
closure for the next picture. This pro- w hose mandibles cannot be retruded 
cedure is repeated for the right side beyond intercuspal position. - 
aking four pictures for each patient. “ig It would seem logical to regard this 
The e first group consisted of ten pa- retruded position as abnormal because 
ents whose mandible could not be the mandible is’ ina a ‘non- functional 
ex beyond the intercuspal position. Bs position, at least on one side. Further 
As might be expected, no difference proof of this is the observation that 
was observ between the retruded heavy biting force is not possible w he 
closed position (Figs. 5 5 and 6), but the mandible i is in this positio m. By 
there was often a large space | posterior placing the fingers at the angle of the : 
4 to the condyle when the mandible was _ mandible as the patient tries to exert — 

- in retrusion indicating. that the tem- biting pressure it will be observed that 
poromandibular_ 7 ligamer nt probably the masseter muscles do not contract 
doe limit the "poste rior movement. vigorously until the teeth slide for ward 
_ Naturally, the old clinical practice of into occlusion. In addition to this, if hat 
_retruding the mandible is ideal for re- teeth are taken out of occlusion tempo- 
lating g the jaws in this s type of case and rarily with a bite plate, , the mandible 
the hinge axis registration is most ac- does not seek a more posterior position. 
curate when the articulator is used. ___ This suggests that the occlusal position 


In the next group were ten ¢ cases is correct” and that no cuspal inter- 


= 


whose ‘mandibles could _ be retrude do ferences are present. It seems reason- 


beyond intercuspal position. All were able to assume that the rest position 

“adults with excellent occlusions and analysis \ would. be accurate for such 
exceptionally. healthy mouths. No tend- cases prov iding it is not used with an 
ency for the condyles to move upward articulator, 


or upward and forward There are two main 1 difficulties in 
using a rest position bite with the 
ir “x-ray rays. Instead, “one condyle articulator. There is no way to locate. 
ines no measurable change in posi- an accurate center of rotation in the 
_tion while the other moved away from condyle and there is the possibility that. 
the eminence (Figs. 7 and 8) . The re- _ mov ement from rest to closure will be 
7 trusion in all of the cases was _~pre- translational. On the other hand, this 
- dominantly unilateral and the amount _ type of case prese nts quite a problem 
condyle moved av those who use the hinge axis re agis- 
about a millime ter. It seems that, \ because condyles likely 
“these patients do not function in what be displaced posteriorly away » from the 
is commonly regarde d as the most re- _ fossal slope. The split hinge articulator 
truded Position, the condyles are on seems to be a definite improvement 
their most retruded _bearing points. the rigid symmetrical 
whet ‘n teeth are in occlusion. The pation 1 use 


common but the pos dis- 


‘Fig. 
“There is no in eondylar when mandible is 
Pe . 6, Below, normal occlusion. The — cannot are beyond inter reuspal position ; 
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4 
Mandib le 


acing condyles poste still exists. 
It seems probable that this abnor 


in restorative de ntistry by cage who 


d wax bites and hinge axis regis- 
‘ations, but it is doubtful that such a 
ationship could ever be pe rmanent-— 
established by orthodontic means. 


relz 
Amy is also clinical evidence to sup- 


port this belief. For example, occlusal _ 


grinding has been performed on a 
number of such | pati ients. to eliminate 
not remained stable. Shifting of teeth — 
soon retrusion ‘is once 
In addition to this, 


the: forward slide and ‘result has 


he is en my experience that some who have never 


pst 
moved deeper into the fossac 
rmal i in an upward ; _and backward direction. 
_retrusion is being obtained frequently The movement was bilateral in eig cht 


cases but not equal on each 
side. An ex cample of this type of re- 
_trusion is shown in Figure This type 
of patient, unlike the normal occlu- 
sions, can often exert heavy biting 
pressure while the mandi ‘ble i is ret trude d 
and, if the teeth are taken out of oc- 
clusion | with a bite plate, the 


dible will seek a more posterior posi- _ 
It seems reasonable to conchude, 


tion, 


therefore, that such "patie nts s do ‘not 


have a normal bite even though cuspal 


re lations are good. This protrusive re- 
lation ‘is sometimes found in patients 
pig 


man-_ 


| 


‘been treated ortho- 


cases cannot be treated to what is com- dontically but it is doubtful that such os 


_tegarded as the most retruded a 


ation eve ren though =m: mandibular 
is and care is used 


a posterior acement can 
permanently established. Clini cal 
Support for this stateme nt is the fact 


a relation should be considered. 


‘Figure 4. 


ae illustrate further that there 
variation cond 


rays (F ig. 11) show 


that both condyles move deeper into 


that orthodontists have’ been forcing the fossae but the left 


ndible- into 1 maximum retrusion 


move fr 


photo) also moves away 


“malocclusion without harmful e ‘fects. When conside ring how far the man- 


years in the treatment of Class III When 


In fact there ‘is less joint trouble 


tee patients than either 


~The third group of cases consisted 
of ten treated | Class II maloc clusions. 
A different | type of retrusion was found 
most of these patients even though 
cuspal relations appeare to be similar 


to the when the n mandib 


8, “Be normal 


Fig. 


was: 


dible should be re truded as teeth come 


the Class into” occlusion, it seems important 
remember that the majority of normal 


occlusions and the majority of untreat- 
ed_malocclusions have one thing 

common. The mandibular condyle can- 
not be forced upward deeper into < 
fossa. When retrusion beyond inter- 


cuspal position is possible, the condyle 


amount of retrusion war = 
ter treatment. X-r 


rely backward away from the 


The ean beyond intere 


do right condyle moves away from the support of the articular eminence when the = 


mandible is retruded, 


q 
a 
—- 
— 
— 
— 
r 
rticularly in Class II treatment truded manually Figure 10 shows an-_ — 
— 
— sht 
= 
— 
— 
— 
— 
— 
Fig. 7. Above, Normal occlusion, Thi ptrude beyond intereuspal position; 
— — 
— 


9. A treated Class II malocclusion, The patie an -retrude beyond intere uspal 
i m5 | both condyles move dee per into” when the mandible is retruded. 


eee eminence, usually on one side 
only. It seems safe to say that when — 
teeth are” in occlusion the condyles. 
"should be supported on their most re- 
aring points on the fossal 
slope. The only difficulty is that ne <a 
rest position nor manual retrusion 

is completely reliable in placing the 

mandible in this position. 
With this as an objective, however, = 
it is possible | to use the retruded posi- 
fw as a clinical guide providing its’ 
limitations are recognize d. It has the 

advantage of being» accurate for the 
majority of patients of orthodontic age 

Fig. 1 10. | Treated Clase 1 a malocelusion. § and there is also considerable merit 


Fig. 
siti 


— 
— 
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— 
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23. The treated malocelh ion shown 


in 


Fig. 


intereuspal position; boh condyles move deeper into fossae and the nae condyle also — 


the articular ir pper right photo) 


in having teeth in contact when jaw 

— relation is checked rather than several 
-millime ters apart as they are in rest 
position. Another advantage is the ease 

- with which buccolingual discrepancies 

: are obse rved. Buccolingual positions of 

tee affect the eroposte rior 
tion of the mandible so it is important 
“that they be observed. In Figure 12 is 

a case in which the mandible is dis- 
_ placed because of a unilateral bucco- 
lingual discre pancy. . This type of faulty 


eo relation is rather common but it is like-— 


ly be ¢ ov unle the retruded 


yy 
t $0 
some 


le 
if the retruded is to be 
as a guide, it should be realized that ; 
only about seventy per cent of 
cases” can be treated to the retruded- 
relation, and this requires more than 
an average: amount of effort. The re- 
‘maining thirty per cent will c msist 
cases whic h have normal j 
relation even though slight re 
is possible, some which are not good 
le treatment but which 1 may improve 
as a result of good mandibular growth = 
and others which will remain less than 
ideal. If the ‘mandible can be retruded 


afl 


on 


10. he patient can retrude be 


— 
— 
— — 
— 
— 
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Faulty buecolingual relation on between “upper wer ches is seen w 


is retruded, lower right. 


and we are inte ntereste ‘d ‘in de termining SUGGESTIONS FOR ATT AINING Corre 
whether or not the ‘relation i is normal, Jaw RELATION IN Ctass II 


it would seem advisable to make several ‘TREATME 


additional obse -rvations. First, These suggestions are offered r 
amount of retrusion possible should be — ing that there may be other methods 
very slight. great” amount of re- of obtaining the same results particular- 
would lead one to suspect ly in cases where patient cooperation 
+ jaw reli lz ation i is fi .ulty . Second, a is good. The important thing, however, 
small amount: of midline deviation ‘is to have the objective i in mind and 
often normal when the mandible is re 7 to check at frequent intervals during 
3 ‘d but, if the deviation is great _ treatment to make sure it is being at- 
the posterior teeth are not related tained. Ge ‘nerally speaking, these “sug> 
well buccolingually, the relation is cer- gestions fall into three main categories: 
ainly not normal. Third, if both mas- minimum use of Class IT elastics, sec-_ 
‘ter muscles contract vigorously when _ panes treatment rather than en _masse 
the mandible is. retruded, chances are 
good that the condyles are supported — of aa ‘widths, gee 


on the articular eminence and that consider the 
the should this Cc 


= Sport nt as seen in temporoman- a already erupted. This case was treated | 
-dibular joint x-rays would be helpful. without lass II elastics except for 
Relation probably “norm: three weeks toward the end of treat- a 
condyle merely moves off the emine nce ment w hen they were worn on one 


ited rather than deeper into the fossa. — side only. In Figure 14 are the casts — 


onthe 
— 
— 
— 
= 
he’ 
— 
— 


3. Above, before treatment. <n i i 
id photos six -months out of reten- e been lost if ry 
tion, This brings up the question of — sults are to be obtained. = 
when these cases should be starte d. It In correcting a case of this kind, A 
be ‘lief most ( ‘lass IT non-— upper first molars are banded 

ra ‘tion cases need “not be “started the he adgear jis worn until a Class_ 


before the late mixed de ntition period molar relation is established or until — 


‘when there are perl haps: one or headgear falls too far be ‘low the 


“deciduous: teeth remaining. arly mix- per inc isors (Fig. 15 top). The low 
d dentition treatment with bite is also be ing leveled during this, 


_ and headgear is all right if there is t'me with an edgewise arch. Particular — 


“objection to four or five years of attention is given to raising the first 
care. But most of these cases require — bicuspid in relation to the cuspid. After 


full appliance the rapy after de c iduous the upper first molar is tipped back, the i 


— 
— 
— im 
pee 
— — 
— 
— 
— 


018 8 or .0 .020 is tied in (Fig. th time the party is relation, 
center). This uprights the molar so special attention has been given to arch 
: _ that the headgear does not fall below ~ form (Fig. 16). tare is taken to avoid a 
: upper incisors. Figure eight ties are a2 ning ac ross the lower —_ area — 
used to close spaces the buc but 


~ 


is too. narrow across this 
interference will affect the anteropos- 
oe) terior position of the mandible. Con- 
versely, care should taken not to 
‘expand the upper arch or torque the 
bicuspids and molars buc cally. After the 
buccal teeth are in Class I 
‘the upper incisors are banded and a 
space closing arch’ is used to 
them lingually (Fig. 15 below). The 
amount of labial torque used this 
“area varies with the inclination of 
the se teeth. It be advisable to 
band the upper incisors before they are 7 _ 
brought in order to prevent 
tween thes but hey are not tied into 


This type of ‘treatment is not 
-vocated on any case which has arch 
le ngth problems or too much fullness | 


around the lips. ‘The operator is at the 


“mercy of patient cooperation if this 


a type of t treatment is to be wed and he 


some cases net in this way will re. 
two years of care. But 


— 
— 
— — 
— 
— — 
(ADT SSB = 
Fig. 15, Treatment of Class II non 
Headgear is applied to the molars through 
— 


— Mandible 


= 17. Above, before treatment. Fi ig. 18, below, atte treatment. 
dvantages in per and lower ‘buccal teeth, it is aie 
of sectional tooth movement certain” that inc isors” cannot t be. ‘moved 
over ae cecal Class II elastics to correct position. Even though this | 
and second order bends. There is less type of treatment may extend over = 
danger of displacing th the mandible for- “little longer time the 
and it makes non-extraction cases be shorter so actual treatm 1t time 
of many border-line— extraction 1ot increased. 
cases. Even whe re the lower arch of- ‘onsider ne: xt the nt of 
fers sufficient anchorage for the use of Class II four bicuspid extraction case, 
Class II elastics, treating the buccal The rec« ords: such a case are shown 
segments first seems to be a good plan in Fig. 17 and 18, Bands are placed alae 
- because it allows the oper rator to feel all teeth except the incisors at the begin- 
his way, so to speak. If a good relation ning of treatment | and | space closing is 
cannot be established between the simultaneously in both arches 
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ver October, 1959 
of extraction; this is incorporated in a 
as ach succeeding archwire as treatment _ 
cesses. to ke ep roots parallel. W hen 
the lower cuspids are upright, the lower 
anteriors are banded and a space clos- 


4 arch inserted as soon as possible 


ch 
— Fig. 19 middle. Sp: ce closing continues 


ee in the upper arch as before. If the 
molar relation does not show signs of 
ie. being corrected, a new upper arch is 
“made with stops in front of the molar 
= which allows the arch to stand 
away from the upper incisors (Fig. 19 
A middle). Jlass elastics are then worn | 
during the day and the headgear at 
night until the upper first bicuspid 
; space is s closed and the buccal teeth are 
in Class I relation: (Fig. 19 below). 
_ After the molar relation has been cor- 
a rected, the upper anteriors are banded 
and space closing continues in both 
are hes. ideal arches are placed, 

spe cial attention is given to coordinat- 
ing arch ae: as in mes non- — 
tion case. 

ple ted case. ‘Active. treatment was 
months. Examination of 
casts only would indicate that this case 
is not quite as nicely treated as the 

‘extraction case pr in Figure 10. 
‘The overbite is a little de eper, the cusp ~ 
per groove relation is not quite as ideal 
and the upper incisors are | probably 
a little more upright than some would _ 
like; but the jaw relation is very good 
and from the functional standpoint eo 


believe it is much — off than the © 


19. Steps in treating Class. extrac- 
tion cases, The headgear is applied to the | 


hes 
tion ‘all spaces are. 


upper molars throughout treatment. Molar prevents the mistake of moving 
extraction spaces lower cuspids and incisors too far hack. 
are 7 Fo or esthetic reasons it may be desirable 


sometimes to move the lower anterior 
Fig. 19 molars segment as far posteriorly as possible 


— 
623 
— — 

26) 
— 
— 
— 
of treatment. Notice think it is necessary to settle for a little 4 
th archwires at the site less in the way of esthetic _improve- 


29, No. 4 edible 
to obtain a better of and in those cases we can be 


upper and lower teeth and jaws. Clos- thankful muscles but it 


more likely to in in the forting have es 
of incomplete correction of molar system but it does not 


wes 


CG involving extraction 


lency as highly as we esthetic 


“tion or extraction 160 00 Ww est st 


bites are easily pro- 


duced if attempts are made to move 
six upper anteriors back u using only the © 


bicuspid and molar on each side as an- 
 chorage. The headgear is important in ayes, P, A. Hinge Axis in Open 
this type of treatment and usually it is dibular Reseetion | —> To be published. — 

advisable to place a full appliance in a; Joint: Theory of Reflex Con- Bs) 


lower arch. Even though Class II the Man- 

: elastics are not applied, the lower Page, H. L. Temporomandibular Joint 

da pliance i is useful in reducing the over- — Physiology and Jaw Synergy. Dental 
= 

bite, correcting slight asymmetries Digest. February, 1954.0 

B., Hoffman, G. M. 
coordinating the arches buccolingually. ‘Wendron. J. A. Jr. The Physiology of 


No matter how the Class Il maloc- Stomatognathie System, SA. D.A 


Vol. 46, April, 1953. 
clusion is handled, it is well to remem- Sleichter, G. Mandibuls 


aie ber that our job in treatment is to move scement,. . A ngle Ortho. Vol. 25, 
te eth rather the an the mandible, July 1955, 


U 4 2 
guard against forward displacement ‘DA. of ot the 


rather than encourage it. ith 1958, 


- from growth our work is made easier _ 7. Beyron, H. L. Characteristics of Fune 
tionally Optimal Occlusion. J.A.D.. 
_and often a good relation will be ob- Vol, 48, No. 6,195 


tained in ‘spite e of ou lack of care. 8. Perry, H. T. Functional Electromyo- 


But adequate mandibular growth alone graphy _of the Temporal and Mas- 
does not always insure good jaw rela- No. 1, 1955. 


ary to pay con- adiography of the 


to in. and vary Joint in Ortho- 
dontics, Angle Ortho. Vol, 21, 
10, 


treatment according to the response if 
good results are to be obtained in many . Updegrave, W. J. 
cases. Some times despite our best e florts 


Roentgenographic 


_ Observations of Functioning Temporo- 
andibular Joints. J.A.D.A. Vol. 54, 
‘we must settle for than an ‘ideal 4, 1957. 
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Changes es In Class 


Without | Occipital 


IM 


Dox ALD R. ‘Pov LTON 


DDS. 


NTRODU CTION 


ortho- 


TO 


dental is considere by many to 
be the treatment of choice in Class II, 


Division 1 malocclusion, the most prev- te en months to four 


complished | without s some forward dis- 
placem ment of the lower dental arch. 
investigators come to place great-— 
ere — — obje c tiv e me asure me nt 
and le ion, the 


m cli linical _impre Ss 
re 


and possibilities of a 


— ince should become clear. Since 
it is generally acce pted t that there is ~ 
‘tter me thod of accurate ly re 
the changes due to facial growth and 
the inter-_ 


roentge nographic: 
"pretation of treatme ‘nt results. In any 
to compare the of | 
4 


orthodontic therapy’, 
ome “try was, used for 


of and the 


fully _ evaluated. this | 
chan 


be / compared with changes i in a similar — 
f Orthodontic University 
Se chool of Dentistry, San Fran- 


‘alifornia 
Calif. 
resented. > as the meeting of the 
alifornia Component of the 
ward Angle Society, Oc tober 9, 1958. 


ions Wi th A 


/Therapy* 


alocclus 


adgear 


velve- “month period. 


his uniform period « of eliminat- 


us re por ts on its ee ad some of the \ ariability i in the amount 


King* are on recor 

years apart and 
“thus, some details of tooth movement 


and change may been ob- 


ste ble in these "patie nts over a 
three or four year period. This project 


: was designed to show as cle arly as 


possible the changes in ay ) 
tients treated with oceipit tal head- 
gear ap dliance. 
x 


Most ce phalome tric evaluz tions 


hz ave relied on 


therapy 
studies of normal -dentofacial growth 
and development distinguish be- 
tween treatment and growth changes. 
stigations such as those of Brodie® 


and Bjérk® have provided the corner- 


ne of knowlec ge i in this field While 
es in a group of Class II patients 


tre ated with an occipital headgear will es rere 


studies in mz 
a growth pattern different 
from the normal, an investigator can- 
not predict in de tail growth ch 
which will occur in the s sample of 
he may have under treatment. T he 
“need to study an untreated group com- 

parable in. every. way to the patients: 
rgoing treatment was pointed out. 


— 
4 
— 
reflected by the num 
— 
that treatment of Class cases wih; we 
| changes observed in this report can be — 
— 
— 
— 
— if 
— 
— 
— 
— 
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29, 


J 

y Klein’ in his : 

force therapy. we 


Treatment tGroup 
Patients: were accepted his 
— 


study on the 
following characte ristics : 


a C lass Div ision 


clusion. 


maloc- 


Clas 


to cusp to extreme case 


basis of possessing the 


= 


cases, the Class 
noted to be pre 

premolar a areas. 


Te relation was 


to he mandibular hase. 


lost deciduous or _ 


II 


— ive — — a 
— 
— ower dental arch ji 


ases in the treatment ‘sample was was 10 

‘ars 4 months at the beginning of © 
anging from 8 years 9 months 


years 11 1 mor n iths- of ag 


3 months to 11 years 


control group was 
“from the case of the Philadel- 
“the courtesy” of “Dr. 
operation recei ived from this source 
our ‘study sample matching the on t ie the n 
treatment group in age, sex, den- consisted light of ‘push 
tal stage and type of occlusion. Al- springs slightly activated by Russell 


locks. This. permitted ease of a adj ust- 
an individual treated and co con- J 
4 trol case cannot be “directly compared, ment in changing the relative amount 


oO 
each treatment case was matched with _ f force directed against the molars 


and incisors. N nce 
4 control | case of the same age and sex nd incisors. No appliances were placed 
assure the comparability of the 


in the lower dental arch in any case. 
The _ hez ar | 
a roups. Both samples are composed of __ The headgear itself is a commer 
hite Caucasian stock predominantly 


cially fi ibricated appliance | that is lig 
Mediterranean in origin, easily adjuste d (F ig. 2). Cloth 
~The comparison, then, between pass both above and below the 
groups of children with similar a rigid plastic on the 
malocclusions, identical in sex and age. and active force is supplied by 
elastics attached both to the plastic 


Subsequent annual evaluations will b be 
groups, section and to hooks linked on the 
archwire. The patients reported that 


there ‘by inc reasing our knowledge of 
the extent to which ée ntofacial pat- the appliance was reasonably com- 


can be altered. -fortable and that no 
The i intraoral appli ance consisted of 
ands with ‘dge ‘wise achments: 
placed on the upper first. permanent 
molars and the four upper incisors. 
O21 x .025 archwire was used with 
hooks for atte aching the headgear dis- 
ti il to the central incisors. ‘Glace all of 
the r we ‘re to be moved 
posteriorly with ‘little change 
axial inclination as possib ble, , it was i im- 


> > 
portant to have torque ‘control over 


the ‘upper incisors ; edgewise arc h Fig. 3, This patient is typical of those 
whom the position of the lower headstrap 


pee F in relation to the ear prevented any aaa 
4 torque in the a interior region. angle of 


— | : Poulton > = 
— 
— 
Pe: 
— 


in sleeping with it jin place. tached to the envelope in n which | the 

_ It was noted that adjustment was removable portion of the appliance — 
limited because the position of was | kept. The recorded hours were 
“lower strap passing beneath the ear pre- checked and tabulated at each patient 
a ents an effectively high angle of pull 


visit. It was repeatedly stressed to each | 

some patients. (Fig. 3) patient and parent that accuracy in| 

The treatment objective was to p keeping these records was far more 


“duce the maximum amount of desir- important than merely showin 


change in the shortest period of _ record. After considerable experience 

while keep ‘ping the appliance un- these charts it was felt that we 

and not in need of fre- had bes reliable method 
quent adjustment. J 


excessively long pe period of Patients were to wear 


72 
“ment by therapeutic methods headgear appliance: a minimum 
stressing minimum tooth mov twelve hours a more— 


and maximum reliance on growth has possible. The average a1ount of head- — 

been cited asa “serious deterrent to gear wear varied in individuals from 

satisfactory patient cooperation, ten” to fourteen hours per day with 
az treatmer nt results and efficient an overall average of 12.3 hours. It 
. Therefore, treat- was noted that with few e *xceptions 

nt was at producing distal once a pattern of headgear wear had 

_ bodily 1 movement of the upper teeth — been established for an individual, the 

correction: of any rotation and average number of hours per day 


in n the anterior ‘segme greatly "during: the teatment 
af, 


of Measu REMENT A 
7 patie nt cooperation was essential, and 


. 
Lateral films taken in ‘the Broad- 
therefore a method of checking” this bent-Bolton cephalometer r we re 
factor was inc orpors ated into the de- 


“basis for all measureme nts on both 
sign of. the experiment. Charts design- 


treatment and control samples. The 
ed for the easy recording of hours of initial film and that taken one year 


at- later i in each individual were 


according to standard cephalome tric 
procedures and measurements made by 
et: of the two tracin 


stuc dy, the tracings w 

a non-growing area 
of the cranium rather than on a plane 
determined by points which move with — 
growth, This was done by u utilizing the 
line Geacribed Keith and 


— 


Fig. 4. ‘The lower time chart been 
filled in by a patient for a three week — 
period ; the upper unmarked chart is stapled — 


to the envelope: in which the headgear is 


= — 
4 
— 

= ig a good 

— 
— 
> 

— 
— 

— 
— 
— 
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The line is formed by the 
terior border of sella turcica, the ry 7 
ye planum, the superior surface of the 
— lethmoid plate and the inner surf ace 
a of the frontal bone (Fig. 5). It has 


the | 


which are smaller, 


q 
to ‘this sort of difficulty in 


3 In comp aring the increments meas- 


ured in this study with those of another | 


group, the age range, time span and 
cephalometric technique used must a 
ae in mind, ‘Superposition, of tr trac- 


with registration on the SN plane 


Steiner 


‘he location of points used for 
measurement and the cranial base line used ~ 
as the basis of superposition in this study. 
The points were duplicated on subsequent _ 
tracings by supe rimposing contours of the 


been utilized by Bjork” be 
onsiste ently in se films. T 
ntir per- | 
impose on films ‘taken r seven. 
of age, giving a good basis of 
orientation for « comparative | purposes. 
In some cases, 
tered locating the line in the ethmoid 
pli ate area. It was noted that orienta- 
tion could be» le nsistent 
also by superimposing on the line which 
extends from basion supe riorly 
forward along the lesser wing of the 


sphenoi noid to the cranial base. 


ears 


mad 


more 


Jinear _millimete r measurements 


‘of ‘the studied here. 
The use of angular readings for this 
to be less exact be cause 
ny variable s which may 
— feet an yo A decrease in the size 
of the angle SNPo, for instance, might 
= mean that point I Po moved backward, _ 
it could also. me an a forward or 


Since we superimposed a non-growing 


= 


at se ‘lla as employed by Bjork"* wo would 
essenti:z ally the while » the 
‘egistration at ‘nasion used by Lande** 


would greatly reduce the 
= 


horizontal anterior asurements. 
Registration by the methods of Broad- 
bent"* or Ricketts'® would show the 
same proportional changes in the aver-_ 
age case, but" would reduce both hor- 


jizontal “and vertical measurements. 


area and compares treated an 

ree no assumption conce 

Bea. amount or direction of growth was 

necessary. 

Points A and B, the ts of much 
cephalome tri 

not included il It was found 

that point pogonion gives a more ac-— 

curate indication than ‘point B of the 

position of the anterior ‘portion of the 


ases, 


difficulty was encoun-— “mandibular body. The location of 


point A yielded no new information 
since both the upper incisor and the 

maxillary: body positions were meas- 
ured directly. Observations in treated 
cases showed a marked thickening” of 
‘the I labial alveolar process due to ling 

al movement of the upper ‘incisors 
(Figs. 10 and 12) and thus, later | 
thinning of the bone on which | ‘point 
A is located ‘may be ¢ expected. The 
posttreatment changes in point A posi- 
tion will be one of the important ob- 
servations to be made | on these patients 
The effect of occipital headgear 
treatme nt determined measur- 


‘ing « chang 


— 
“[t 
— / 
— 
— 
— 
— 
— 
— 
— 
— 
— 


root of the per- 
manent m 

ment. 


and TA 


hard palate outline, indicating the 

location of maxillary body, hor- 


ment. 

- Each of these pe points was 

tooth or jaw to ar the position | 
of that portion, of the dentofacial com- 
plex at the time of the initial film. 
outlines of the same individus aul 
structures ‘seen Subseque nt films 


were then supe rimposed on the original — 


and the point reproduced by tracing 
. The exact location of any point on the 
original tracing is not criticé il for 
the movement of the point is r- 
ed. indicating movement of the struc- 
i. we on | which the point is located. The 
vhich was easily and 


illary body ) because of the difficulty 
i ing anteri ior nasal spine ar 


r and the he ang’ 


all position: al pr were based; 


-izontal changes were mez isured at right: 


angles to this plane. 


Iwo additional measurements were 


“made showing growth over which the 
therapy was not expected to have 


' ss than the nearest whole millimeter — 


isor, 
ureme nt. be repeated consistently, as 


in que stion. 

criticized wh lied to cert 
criticized when applied to certain 


serve that anteroposterior 


Blair* and is a modifi 
 Blair*® and is a m ification of 
_Wylie’s” 


During the course of this study most | 
of the tracings — were done twice to, 
check the limits “accuracy and 
was determined that no measurement 


3. MB, drawn near the center of the ed out by Since oll wien 


taken using the same tec hnique, the use 
of a correctional scale ale was n not i 


dicated (Hig 


oF r Contro. Groupe 


reporting. the lineal changes, 
discussion is centered on the mean_ 
_ value or average be havior of the point 


has been 


This procedure 
types of data in the orthodontic liter- 
re as ignoring the individua pat- 
n and presenting only an unreal 
pattern. The use ef average 


values is justified here because the’ 


variables: affecting the 
have been held to a minimum and _ 


readings from most of the individual 


lose 


cases follow rather the mean 


The changes occurring over twelve 


onths i in the group of untreated Class 
a malocclusions are shown in Table I. 


_ Fig. 6 howing the 


‘thin 


de ntition, both yer lower, mov-— 


ed forward at least as much as he. 
jaw. In this group it was ob- 
relation- 


ships within the dentition remaine 


low: er 


constant for both | the erupted teeth 


and the uneruptes d bicuspid and c 


tooth buds. No | significant changes in 


occlusion occurred. 


ralizations. about de ntofac ‘all 


‘a and deve lopme nt from a one- | 


: 
| the crown and the 
. 
— 
— — 
— 
— 
— 
— — 
— 
— 
— 
— lveolar contou™ee ‘thodont hanthe 
7 im a dentition and o1 1 somewhat more thi 
| 
to of the mandib Ce; fine 
between pos he effecti — 
— ; employe : — 


FORWARD CH ANGES 
Molar 
Incisor 


Maxillary 


ape 


A 


pow NWARD CHANGES | [nei isor ere 


= 


ANGES Sella 


LENGTHENING CH 
Mandible 


Mean mo changes 
Untreated 


Molar crow = 
crown 

apex 


ogonion 


x2 


October, 959 


: 0 to 3 


to3 


body 


to 


to 3 
0 to 


wh 


unfavorable growth occurring in “a 


CLINICAL RESPONSE OF 


T REAT ME NT Group 


re linically, the headgear was 


procedure. 


tive in changing the molar relationship 


IC- 


power, 


6 

Fig. 


graphic of the 
“changes recorded in T Table 1. It shows the 
average growth changes over one year in 
29 untreated Class II (1) with 


initial mean age of 10.3 years, 


of twenty- nine | cases. How- treatment time. 


the slight increase in ‘mandibular 


prominence which was noted is con- pended on the number of months re- 
sistent with the findings of Bjérk® and quired for 


I Lande", If these r mean growth changes 
a occurred in every Class II patient un- 
he der treatment, it would seem that a 
re ‘latively amount of occlusal al- 
te ‘ration and distal pressure on the up- 
on 
per could disturb the synchronous 


moke rel 


to Class I. Only four cases in the study af 
not attain full molar correction 
months time and nearly all the pa- 
tients showed a substantial decrease in 
inrisal overjet. Fig. 8 Shows 
models 
several of the patients. 
In the hope of finding factors” to 
explain the wide difference in the ‘speed 
clinical re response, the cases were 
divided into three groups on the basis _ 2. 
Placement in the 
iate or slow group  de- 


correction and on 
amount of original _discrepancy 
ationship. Information which 

was analyzed for each group included 

the sex, "chronological age, develop-— 
‘mental age (from wrist film analysis) 

and “dental maturity. . The ty pe and 


rapid, interme 


forward movement of dentition severity of facial skeletal deviation pro- 


and allow improvement in arch rela- 
* tionship to occur. Our dilemma is that 
these changes do not occur in every 
The extremes in favorable and 


_ ducing the Class IT and the prevalence — 
of this | condition in other ‘members of 


the immediate family re- 


corded. None of these factors showed 


— 
— 
2 
| 
— | 
— 
— 
— 
— 


i 


+ 
Fig. 7 of tee individual untreated cases demonstrating extremes in the 
= direction of facial growth during one year, Ms irked differences in response to ortho- 


any significant difference among the the fast treating group averaged twice 


three groups. s. From the va variability seen as: much mandibular growth: the 

in this study , any trends w hich might — slow. This: ‘simply -reconfirms what has 
exist among these factors could be been ‘said countless times about the 
only on a very large be *neficial effects of mandibular growth 


ple. during the treatment of Class II IT mal- 
From the data recorded here 


AS analysis of the ‘study proceeded 


> it would not be possible to predict 
the difference between the § groups in — when this growth would occur. If the 


"growth: and cooperation became aps study: criteria 
parent and data these fac factors 


in Table IT: facial growth timing, the efficiency of 
facial growth (S to D N) was” _ orthodontic treatment can be greatly 
« 
critical to treatment "speed, but increased. 
TABLE 


SIGNIFIC. ANT F TORS S IN ATME NT R tESPONSE 


a ‘Rapid Intermediate — ; 


G sROW T S to 1.0 mm 0.9 mm 0 mm 
COOPERATION — | day 9 hrs, 22 hr, 
No. can 7 


— 
4 
| 
— 
— g 
jee 
ve 
— 
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Poulton Poulton October, 


Fig. 8. one year of 


Data on cooperation, were obtained — tically significant. 


the time charts described be- 

fore and show that the ave rage on, these charts is in Table 

number of hours of headgear wear did as pe rcentage of “inconsistent” 
not differ greatly among the g yroups. ing 

Although a slight trend exists, the dif- fail wear the 

fe rence between 1 the mean | hours of dae to Ppa cumstances including 


the fast and slow group was not stati. illn s 


— 


CIP ATM ENT 
Mean (mm) 8 8. D. (mm) ange (mm) 
ae 


Molar crown 0 to 
Molar apex 1.6 0 to —4 
Incisor crown : ‘3 2 to — 
Incisor apex 

Maxillary body. 
Pogonion 


DOWNWARD CHANGES 
LENGTHENING CHANGES” 

‘ritation or appliance adjustme nt, cand 

Meon /2 mo. chenges 


Treatment | Group 


time were ‘hone stly 


-and questioning of patient and parent 

_ revealed breaks | in routine which 

noted the chart. The pe 

centage recorded in Table II reflects — 

the number of time charts in that group 

which showed lapses in hea dgear wear 

of three or more days. Wearing 
headgear every day would appear to 
be very for most effective 


Changes occurrit ng in the group of 
Class IT, Division 1 cases treated with pig, graphic 


an occipital he adge sar for 12 month hs recorded in Table 3. It shows the 
ie 7 verage treatment and growth changes ove a 
hown in Table | HI. ong year in the twenty-nine Class IL (1) 
Fig. composite illustrating | the treated with occipital 


In the table, minus values in the “For- terior incisor root movement was ues 
ward Changes” column indicate mil- tained, although individual cases. 
meters of distal movement. Molar up to 3 mm. 
crowns averaged 2.3 mm distal move- comparing “these 
ment, and in one case, 7 mm of distal re elatively small amount that weaiiie 
mol: ar moveme nt was recorded. d. Distal came forward, 0.4 mm, one can readily 
molar root “movement averaged d see that by far the greatest part of 
mm; ‘no mesial root movement > was the occlusal correction was due to dis- 
- found in any case under treatment. . tal movement of the upper teeth. Fig. 


Poster ‘ior movement of ce ntral 10 shows the twelve month changes in 
cr 


cisor owns averaged - 2.3 mm as did two of the cases. An important ob- 


- the molars, but individual cases show- a rvation in both of these cases is that 


ed more variation, ranging from 9mm by using an appliance whic h moved 

2 ee 
posterior movement to 2 mm erior he roots a 
movement. | mm aver: 


q we,  omane DURING ONE YEA 
— FORWARD CHANGES 4 
— 
— 
4 
= 
=. 


Fig. 10. Tracings of two patients treatment. Posterior of 
nod molars and incisors as well as the cuspid and bicuspid buds can be seen 


and bicuspid tooth buds was ob- actually happened in the treat- 
Gee tee tooth buds were moved ment group, the difference between the 


ory about the same distance as treatment and control groups is more 


N ‘change without the growth change; 
that is, Table HI values minus Table 


hile the values ‘in Table III show values, 
TV 


RENCK IN ONE “YEAR EN TREATED UNTRE ATED 
CLASS IT CASES 
Molar crown 
Molar apex 
Incisor erown 


Incisor apex 
Maxillary 


Pogonion — 
“DOWNWARD CHANGES —_Ineisor crown 


EN NGTI HE NING cH ANG NGES lla to nasion 


Mandible (Po- Ar) 0.0, 


— 
| 
| 
— 
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cessive nward move eme 


¢ 


ies mandible, resulting i in an inhibition of © 


normal ‘forward chin progress. a 


Treatment Minus Control Group de id 


Even though this retardation is slight, 
it may accentuate the retrusive profile 
in Class II malocclusion. = 


nt mm on the average. 
2 the case shown in Fig. 12, where down- 
ward movement was 4 mm and man-_ 
ae growth was slight, a s = mm 
poste nor movement of pogonion oc- 
4 
Fig. 11. A of the ‘dif- lack of noted in the 
ferences between treatment and control | engthening Changes” column 


groups as recorded in Table 4. The positions Table IV demonstrates that the areas, 
of the teeth and jaws under treatment are. 
se compared with the positions they would have me asured were not affected in any way 


 oceupied without by The of for- 
The variation. lessening in growth of the mandible, 
was such that ‘treated and untreated 


‘individual valid conclusions 


be drawn from the statistical com- 


~pa son of large enough samples. Fig. (2-15-57 — 
ll is a graphic representation of | 
group differences as seen in Table IV. 
It shows where the teeth and jaws were — 
as compared with where they might be 
presumed to have been without treat- 

7 Posterior movement | of upper teeth, 


the primary goal of treatment, was well 


accomplished. The entire maxillary 
dentition, including both the erupted 


and the unerupted tee ‘th, was. about 


mm farther back than it would have — Pos 


been without treatment. 


It was hoped that this movement 
iad 
could be obtained without the | EXCESS 
upper extrusion and. increase 


ower fz eight w often occur 
in| r face height hich ft eo Fig. 12 3. Tracings showing progre ess in one_ 
during C lass Il correction: procedures. headgear patient. The excess downward 


Incisor ex extn usion te ends to. increase the movement ac company ing the distal move- 
- deat bite which initially is of- ment has resulted in the hinging-open of 
vertical overbi ally 18 Ol- the mandible. Pogonion has moved 2 mm 


ten deep in a Class II case. The ex- distally from the original N-Po line. are ae 


— 
—- 
— 
— 
— 
— 
— 
— 
— 
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but a difference in direction of man- Occipital treatment ap- 
-_dibular growth. From present _knowl- pears to be capable of of substantial tooth 
edge it seems doubtful that | any treat- - movement in very young patients for 
ment method could materially affect West*? of 
growth i in length | of the mandible. 
inhibition of forward growth of pe de me 
a ‘the maxillary body was only .6 — includes an increase equal to the 
and, as was noted, the location of the amount of at nasion 
measurement point less certain than because of the ‘Superposition: method. 
other points: used. Nevertheless, ob- is impossible to determine e actly 
servations in individual cases confirm- what effect the length of therapy 


urs. This” measure- 


ed the trend, and an actual posterior period or the degree of patient cooper- 
= moveinent and slight downward tipping _ ation had on the findings of most — 
of the maxilla (the palatal plane) was ment evaluation studies. However, un- 
recorde d in several cases. This was other evidence is 
same effect noted by Klein® in his re- would agree with the conclusion” of 
oa port of cervical traction therapy. Pa West that distal movement of, pool 


Headgear ther rapy ob- teeth is best with an 
The amount of anterior movement 

of the uppe per dent tition recorded in the 
untreated group points out the Aud 
position and they are not “alts any wee fe an appliance capable of distal tooth =n 


a 
__assistanc e the clinical correctic of movement. The de ntition came 


cer 


a Class II malocclusion. It is also ap- 
; parent that in studies covering longer 


_ ward about 1.3 mm in one year, which | 
was more than the forward growth at — 
-nasion. Even so, it would t 


periods of time and less active treat- take 
ment ‘mechanics, these changes would years to correct moderate Class 
be magty ohscurec wed by normal growth, case with 6 mm of molar discrepancy 
if using an appliance capable of no more 


"The amount of ‘tooth move-_ ‘make of 

this le ae unacceptable to many. 


ment obtained in these cases was great- 
er than that reported with the cervical ae. To gain a more thorough “under- 
type of extraoral force — appliance. standing of the action of the i 
Kle in, using the maxillary outline for he ‘adgear, in oce lusal 
superposition, -Teported 1 mm average i fa- 
distal upper molar moveme nt, plane 
would have recorded Tess racings by bi- 
cranial re gistr: ation were employe ting molar and cusp height. 
However, the effect he hile the angle of the occlusal plane 
to the anterior cranial base did 
parison difficult, nall amount of change in the untreated group, a mean 
posterior movement was reported by downward of was 
Epstein i few of his cases, and noted in the ‘treatment group. The 
King found that in scattergram in Fig. 13 shows that with 
- cases a mainte nance of the normal for- an increase in occlusal plane tipping , 
molar ement was all that a decrease in forward pogonion move-— 


ment occurred ; the correlation is high 


— 
= 
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Bes 
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ey 
— 
— 
— 
— 
— 
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improv 
- this treatment is due to control of the 
nward tipping of the occlusal and 
a 
mandibular planes. 
AL 


the degree growth of the upper molars was 
of correlation between the horizontal move- being restricted. In a few ins 


ment of pogonion and tipping of the o ctual “open bite in the n 


was created. Analysis of this behavior | 
ae of the teeth made the mechanics of 
This relationship was also observed Fig. 14(a) shows the appliance 
by T ovstein*' in studying the effects he ‘re “relationship to dentofacial 
es of intraoral Class II elastics on the | ry structures as recorded in cephalometric 
occlusal plane. T he elastic force pro- films: of patients wearing the headgear. 
duced a downward tip averaging The facebow is lling at an angle 


d 7° and it could be in- superior to the plane, but 
rred_ that this would be associated downward tipping of this plane was 


tion 


wats proportionately larger inhibi- served. The stippled area indicates the 


oO oO 
forward chin ‘movement. 


location of the maxillary dental roots 
Ricketts observed an increased in- and alveolar process, and the letter 


—clination of the mandible cases ‘M” is the geometric center of this 
treate with Class II e lastics. _ This “mass. | With “M” considered as the 


same type of unfav rable . center of resistance to the pull of the 


noted by King ‘in cases ‘treated with _facebow, the behavior of the tee th w 
= 


cervical anchorage and a full or partial exactly as might be expected. E n the 


> ty. 
dgewise _appliance. Klein found this position « of ‘the hook extending down- 
effect when treating cases with the ward from the archwire tends to give 
Kilochn** type of cervical anchorage. undesirable torquing action. 
Downward tipping of the occlusal For those patien requiring” d 
and mandibular planes is” therefore tional treatment, the headgear 
common in most Class Il correction — been modified as shown in Fig. 14(b). 
hanics. The a ppliance therapy used The hook has been mov ed forward, 
PI erapy 
a andibul: an- tending from. the archwire sod 


av this et al.”* which requires a different type 
studying a group of cases treated by by of head strap in most cases. the 
Tweed, found very little tipping action basis of these. observations, distal pull 
and little inhibition of forward chin — on the upper dentition should be align- 
movement. The use of Class ed through “ M’ ’, the center of the 
astics and very high pull headgear — maxillary root mass, to avoid und 
are undoubtedly instrumental in this sirable tipping 1 movements. If opening — 


achievement. An important part of the of the es is desired, the force should 
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oO Fig. above. The relationship of dentofacial structures to the occipital headgear ap- 
_ plianee as recorded from lateral headfilms of patients wearing the appliance. The 
_ stippled area indicates the roots and alveolar process of the maxillary dentition and ‘‘M’’? 

is the center of this mass. Arrows indicate the movement as a resultant of the applied 


a force. Fig. 14, below. A higher line of force and point of attachment would be indicated 
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correct excessive overbite and avoid downward tipping of the mandible ie amount 


” 


aligne forward and. 


be 


type of “high- pull” headgear 
currently coming into wide use in 
orthodontic. practice, “especially during 
therapy requiring reduction of incisor 
overbite. he initial treatment results 

th ‘in in i 

variation in the relation-. 


ee of the dire ction of pull to the teeth — + 


in different patients, ‘high-pull” 
‘a other type of headgear should be 
selected according to the individual © 


and to the ‘malocclusion. 


T hrough | the continued efforts of the | by 


| 


Therapy 
a "slightly "greater 
lower face height. | The 
the trol group moved for-— 
ward more than the upper face. 


3. Regular daily wearing of the 


headgear and the amount of 


in obtaining a prompt 
of the mechanics the 
force used here 
gested that changing the attac 
ment and direction of pull in 
lation the maxillary roots 
might action of the 


appliance. 


‘the various s appliance regimes, ill 
ultimately be possible to appreciate 
the therape utic possibilities of every 
available in this way 
can the problems of each patient be 
met with the most ideal, anny nt 
and economical form of treatme 


+t 
ae A group of 29 mixed dentition, 


an occip pital he jeadgear and 


end 


1. Molar re lationships were correct- 
and incisor positions 
proved in nearly all the treated 
cases, largely substantial 
distal move ment of the | 
dentition. Most cases showed z 
marked distal position of 
‘maxillary roots and unerupted 
tooth buds. pas. 
a th bu 


2. C ‘omparison the 


control 


group revealed. some 


ment in other 


be the e 
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Instructions to Contributors 

author should ‘submit the: original the r manuscript, 

7 double- -spaced on bond paper. The author’s name and city of residence should 
- appear immediately after the title, and ‘the street address should appear at 


the end of the article. 


Do not use symbols to indicate teeth; in tables teeth may be designated 2 as 
1 or L- 6, in the text tecth should be fully out. 


La 

ine drawings should be _ prepared in India ink on white stock; ‘the width 

of lines and the size of lettering should take into account the fact that most 
- illustrations ; are reduced in size in the engraving "process. Photographs should 
= sharp, glossy prints of adequate size, unmounted and kept separate from the 
text. ‘At the discretion of the editor, organ will be -Teproduced either as 


- cuts of 434 inches in width. The hehe of the cut may vary, but contributors | 
should keep in mind that proportionate reduction or enlargement of illus- 
trations affects all dimensions, and that arrangement of material should be 7 _ 


~ such that awkward proportions are avoided and no loss of clarity results. 
- The Frankfort plane should appear ir in cephalometric tracings, and wherever - 


Benito should provide the basis of orientation of illustrative matter fer portraying 


pp details pom illustrative matter in order 
to keep the salient portions of the cut as large as possible, i.e., the cranial a 
“outline should be eliminated from cephalometric tracings unless its ommission _ 


would be detrimental to the sense of the article, photographs of patients 

should be cropped closely, and photographs of models should be ‘separated 

Pas a minimal amount of empty space. Illustrations will be returned to authors - 
f 


or revision when ways do not comply with these specifications. 
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